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X/—VrtA,-*tB&m (PWM) lcJ:y^SPB©PBWia»S:ff*;"5PWMia»i: 

, Ajjwm&mmte ni&, mm nc izm-3\,^xPYfMmwmizm&-?2>t~&><D 
mpvfMmmm p «, b i t Lfc»-&ic, tA*pgni ni ^ 

-fit nc iKOmftUAn = ni - nc UtffiC!)^* <Z>bitM^£> 

^Hfit nc ©T& 4 bit 5bit &BfcV*fc|6JC©**fc# L/TfO^t Si 

- ©bi mm& m®, s *i s £ £ z.+*u—9'7v>#<d fgm&mmm. 

^PWM^fjCfr^-^Wi, ^PWMPgiHit p ©I— ©b i t |«tf>^o;fr<z>lt 
iC^fLTfcfc, fitEPWMPSHU P <DH-©b i tM^©ffisl *>sl = 0 

mPWMPgiHii p i^--tf^;i/X7\°^->i: lt^^^a;i/^7n°^ 

->£*f/S#tt, si ¥= 0 ^Ci£^&/\Vl/;*^#->&^J&#tt&a\ 

ft*, si 0 ^3&i^&A;i/;*A*#->£^J&tftt, si = o ^-S-icg^ 

& 7\- ;i/ x a° * - > & a* js # # & r t. & mwi £.?2>i/-*?zfv y*e> mmmmmm 
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T. An+d0Tfi2 bit V*ttT*fclbit<Z>tefc tt&lW£MC&2[ § 3 £ £#$t 

^©pg^ ni £ % Hfg nc lc«^TPWMmiHi p tcSBJtr* fcrtxoBUBBJW 
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I7Ki/^t7t^ Mipon ^Blffinc £ ^iffile ©Jt^, mx 

WMPgfUB p icStfUTte, Pic^-rs i/--tf7t;i/XA^->i:, p + po ic*f*S 
if 1*3*^ "zmfilttMmtertfl' * # - y X % 2> 

z.£*m®Lii-tz>\/-^-?vyz<»mm%mmn* 
m&m 6 ] 

mmm^5<D u-*fzfvy*<z> mm&mmm iz & v * x * 

ttsmm&Tg. 3 * & a i5 Ian i/— *f:/y>*© pg^^a^e ic & v ^ t , 
—mAtiiztt-i-zmpvrMmmm p A^mine n ± <DT&2h i t« 

^■y ytKDmmf&mmm* 

iz-lf^U >#l±. 4>&< 3fe#±0)®j!g?&©f£m^a-&yUc «fc y % #&ep 
feffifeKMIHif gB#I -Sri: U— if y y X ©pgigflt 
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LV\;** U->&fl5j (Japan Hardcopy '95 ^ifc^ pl4 3- 

p i 4 6, ^HjRSt «) t*i±, /W9>f M&3&iKflfctt&lllj&ic 

#H§¥9-3 3 1 4 4 8#4*«JCfcV%Ttt, «**ff©3Eft5ifc £flC^JE& I, 

r, pwMmjjizMLTKv vTvzf'r-zrjuiz&vMMZiJoz.&z.ii'v. mm 
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[0011] 
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IT, X±*V 77 2 &C^X_£>*l£„ :/U 1 3 ft, YMCKO^I 

IC# LT YMC KOD 4 0^ U jg^tlSo 

[0 0 15] 

*#JtC 4 5 te, RGB j^lK^-^t^&Y e 1 1 ow£|¥ffii-£J: 

f-7*jl/8^f»Ye 1 1 o w{C^iSUfcltiE'(it$:|^S5©#^-^;i/lCn- K-T 
5. ifc, ^-f IfHIJ&l OttYell o wJca-jSLfeWIIKWJttf-eoK^a©-!?- 

0 8©inB@g^rj2 iom< o^e> 2 5 5j^r© 8 b i 1 •emmztizm&mmT* 

[0 0 16] 

ZltllCi: »JA^777 2^?>ie)tlSRGBf-^ti, fe*iiE#J£ 3 Kl J; £ 
&*iiE, 4fe#8?3M£5lCJ:£Ye 1 1 o w?-*^©^. r«iE^7{C«fc 
5PgH*§iE£^ttfc^ IBl!ME»a3«9lCJ:»j PWMf^l 2i:LT7"'J>*i 
>^>1 3lcm^J$*l-5o 
[0 0 17] 

Yellowl/<-^©»^7ni:, 4fe3H5?3^5. r*iiE3Mg7 
, 7^ If ®i& 1 Ott^n^tli^H^/N'^^-^Sr^ttMa gent a«C#a 
- KLTtlJBftlyfeft, HMICkyMagenta M-^0PWM 
1 2 £^"y >#x>£?:yl 3lCitmi-So 
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J^T^HUcCy a n, B 1 a c ktC^f-rera^fTJ&fctl^o ZLtl b(D&&m 
[0 0 19] 

Aili ni 5:2 5 6 pgp§ (8 b i t ) „ SfefcPWMIC <fc§ 1 h©#Sf8t£ 
4 45-11, #ffl/**->»j£K:3 bit fc^Jg-f £ 0 
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ZLZl-e, 0 2lCfe^SOR|Hlg&l 5 ORHFS&3 5 i:=folCA*4 b 

i t <D±b i t ©ORffi£i:&z:i:T% A#4 b i t m<Dm • #*IC>I*JC51/T, 
0. 1 <D1 b i tf5:ffiM5I8lT^5. £ fc, ORHJB&16 5b it 
©AiJ i 0 fclbit ©A* i 1 lC*f IT, i 0 ©#b i t i 1 H<D 

OR^BSrilofc 5b it M£ffi;*j-r£ 0 HilCNANDES&l 7tt, 5b i 
t ©A2J j 0 £ 1 b i t (»X±1 J 1 fC*fbT, j 0©#b i t#tC j 1 
(D^^UiKD ANDi5:fcofc5 b i t <f»£ ffi^J-rSIUg&TffeSo 
[0 0 2 1] 

@20NAND®!|1 7-£frM¥<Z)*!! ! 3-ett, S^A^^n i ©Pgfg«gB£ 
, 5^ ifSHSn ci:©MAn = n i -n c Z> „ ?fcV*T», An# 

An <0 <Di$}S\Z\%. WMM&l 4<DT>#—-7U— (underflow) 
#-^tC«fc*J, NANDtag&l KD^ts^-^ bit ^ 0 £ tc. An^ 

1 6<Z>&£(Ctt, jfc-TORiaS&l 5lC£ »J^0J8&1 4 ODT >#-:7n-fg#£ 

Jt&4 b i 1 oRms&i 6ic<k y^©m*it©^5 bit^i 

(0^An<l 6<DWr&) CliORBS&l 6^\©A*'ffi5 bitf 
ffl**^NANDHI!Sl 7^f,ffi^$tlS 0 ZLtie>©g&^{C«kU, NAND®g| 
1 7 © ffi^j * T?IC 8 b i t© Ante 5 b i t 0) 0 ~ 1 5 (%.&£b i t = 1 , BP 

t>3 i) ©Mtc-sj*;ig«>e>*i3„ 

[0 0 2 2] 

7jfctC, NAND08&1 7®tgt*{i, NANDHI8&I 7GDT& 2b it £-$J 
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fgTfr±& 3b it IC, ORHI&3 5(Z>ffi#© 1 b i t fcii&CtfitJ L 4 b 

(DM^immzm^X. ^oT4 b i t (DPV!MrtJVXrt*->m*miRVliij3-t 
Z> a ft^CPWM£g£[SIi&2 3 PWM^g|^-y>n/22(C s |:*J^$tl^ ' 

[0 0 2 3] 

tCD±fi3 b i ttt, ORHIS&l 6 JCA^J^tlSttflC^jy^TT 5 b i t <Di§^ 
i 0£LTV^#, Zl©_t&3 b i t ©HJ&_L©^ U *£T&g&#lcM"T?l±& 

T?J:&3 b i t&tfT&2 b i tfy^TSH^fc^t^S,, 
[0 0 2 4] 

^©03 lC«PWM^g|^-^;i/2 2 0|?^S:^t. @3©PWMltr- 
^;i/2 2 0AAit'H T&3 b i tOf^ll Ant^tSi-Ob i t 
«_t& 1 b i t tfBMgn c ©_t&4 bit -e^Jt-rSfg-OD bit M^IC 
fcoTfclK @3©PWM^if-^2 2tt, Hzl<Z> b i t ffl&lfi 0 2 
2a£, fr®b i tf^lT*feS2 2 b fcA^M$tltV>5. 
[0 0 2 5] 

m&*m40> (a) ~ (h) lCj^ 0 #lcH4T*te, ttttttJCK* hjb'^-TS 
ffiStK^ hCDf^A^-^fc^LTV^., 04© (a) — (h) T*tt, ±&.<D4 
ffimzfetybtlfcO , 1 <Z>#J3 7 a~3 7 h P WM^EI^A^StlS A 
;i/X/\°#->#U *m<Z>A°;i/^A^->3 8 a~3 8 h ffi P WM|g£®j& 2 3 
*>e>0ffiAPWMi^ T-©<Z> Kv h^3 9 a~3 9 h#ftIB3*lS 

3 9a~3 9h%£)!i^^A^tS 0 
[0 0 2 6] 

04ttt, ;fc3fc© 1 K?» h#tfm°;b;* 5:4 #gILT^S<Z>T* 

, /t;p:*^*->ffi4tfj#yy l h^0ON/OFF;^- 
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yizttm-?2>o ^©i^04 (a) (b) icja,ib*is<fc-5tc, ISK^h 

<z>mmz&\,*Tiz. j*j\/z>rt9-2/Mi o 1 o tc^f/s-rs h 3 9 a A 

/bX/**->ffi 1 1 0 0lZttfo~?2> F*y h 3 9 b J:y*>/.h3<JgfiftS*l&- * 
fc, 10 1 ic^fjS^rs h 3 9 c fcfc, 

1 1 0 OlC^fjS-tS Ky h 3 9 b &V*g<A)VXrt#->m. 1110lC*f/& 
tS h3 9 d <fc*;/hS^^,fce)iftfra«l«;®«©Ky hHLTMl£ZftZ> 0 
[0 0 2 7] 

ffllirr* Ky h©/\°;i/XA# iooo i: Lfc^tcii, /t/b 
TsAZ-l/mi 0 10 iC^f-TS K y h 3 9 a «k y h#7£j&$*XS2^ 
3©^r©H^SfcMS38lc!lK, l l 0 oic*fTS h 3 

[0 0 2 8] 

t£oT, @30f-^2 2 alC^bfc<fc5fc^-:7;i/f!5£lCJ: y % <£Pgifg|S 
[0 0 2 9] 

LfrU — (e) ~ (h) ©J:^iC. ^U>^x>i;>©l K^h 

V^fc&lC, 03 (D^-^JVZ 2 a lCt£? <fc y te, mS<D^-zfJV2 2 biZ^Z) 

[0 0 3 0] 

T'tt^JlPWM|@Mp^^-©bitM^(02T'©PWMPgMffiP©TS3bit)©igl*T* 
fflV*, fl— <Z>bitM^(02T*©PWMPg|||ip<7)Jheibit)CDffisi:ES!l-rSo 
[0 0 3 1] 

^fy^lOOT'tt, PWM^?g|^-y;i/2 2 SrPWMlijEiag&2 1 {C^ti^fti 

9 |fJS#2 0 0 0- 3 0 5 9 7 0 3 



#5£ 11—271800 



n- Kt5. 

[0 0 3 2] 

^ryyiOltlt A*H^llnii:ilffincS:n-Kb, ^f>^l 

0 2^#An£HmU A^jW^ltn i©_t&4 bit^sl 
ZCDXff^lOlOUfncH ® 1 <Z)^>f iflUg&l OICJ: »J, tt'i^tS 

UHitn i i:ITObT^#UUj£*l£o 
[0 0 3 3] 

7&V*T% X^y^l 0 3T?& pwm m^Jffi P J, An < 0 P 
= 0, An ^ 16 P = 7 (3bit full), 0 ^ An < 

1 6 p = (An / 4) ilfS. fc£U An £ 4 T^bfe^U 

[0 0 3 4] 

r®pS:>f>f'^^i:lt, si = 0 <Z)^£-lctt, xf»;^l04afflP 
WM^g|^--^;i/2 2 alC<fc£PWM|iiElSIg&2 1 a©ffi#£ p'ilU si 
0(Z)#-^tC«, PWM^&^-:/;b2 2 blC££PWM*fiEIS&2 1 b©ffi 

[0 0 3 5] 

ft^lCy^y 71 0 5T?PWM|g^|lIg&2 3 «\ PWMffiAl/^p'^, A 
/bX$g^H$tl^PWMM#il LT^'J >#:n>$;> 1 3s\Hmjj-?Z> 0 
[0 0 3 6] 

[0 0 3 7] 

MPgfH» P ©*ffSBS#5:*i: bl^bfe, 06T*ttA^JPgiHa ni = 0 ~ 

2 5 5 U 4X1 0MZ> HH nc = {16k,16k+l,16k + 2,l 

6k+3} (k=o, i , 2,...,g) zwn-rz. meizttjfctzMm&m 
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[0 0 3 8] 

, msfrb^-tft&Xifc-t -5A°;i/^A^->»oooo-efe€>z:i:^ej, ni=o~3£-e 

[0 0 3 9] 
[0 0 4 0] 

*t\ *2js:6HitA , ^->2 5 £K£; U gH»ISK§Ah&Ah = 16ll-t2> 0 Kfr 
K • Ah, K-Ah+1, K-Ah+2, K • Ah+ 3 IC J: 4 ~D<D 

7£#5 0 IflS&l 0ttr©BHtHi#I2 7$rM^^tC^yjgb^M-rsrt 
-eiHin c £HS£-r£#, Zl©BI«e#j2 7&, _L2ff $:0tf {C^^JAT^bfc 
(6#JB) ■efelCi/^ h IstetfbTJjlZ 1 O^^Mfefe^JC^oTVNS 

>fy >#a:>^:/ 1 3©7K¥H^#Cim»lbTA*®#©2ff#lcM©^ir 
[0 04 1] 

0 7<3DMT*tt, S#gHBA#->2 5lCfctt£ "1" £ "2" ©@Ett£ 

^->25t"i" tc*ffSbTffi^;$ti§WHK^ b=fe», m^mm^^-y 2 5 

T' "0° tC^jSUTffi^StlSPPWKy h^lC®3 1 0>PWM/\°;i/ 

[0 0 4 2] 

Zltf><J:e>fc^3SlC*f UTH ® 2 CD O R mg& 3 5 ©A;fr£liHfi@e#l n c(D±& 

11 ffiM#2 0 0 0 - 3 0 5 9 7 0 3 



#^ 11—271800 



3 b i t izm^-t 63 £T~. &MlzMfo't2>?L£.tfT*^Z> 0 
[0 04 3] 

-AMBIT tt, S3SfeS5fe3t<fcS'&S.gW^ #&®#lcj|&&:** U->#*«ft 
[0 0 4 4] 

r£(z>E8ic«:, i^©x^ u->#e izn^^s^mm^^->K 
miz&iitoTyjk-to mtp&mzttL. mrnmm = (±km) xAh+ i o>m 

Ah = 16) „ 

[0 0 4 5] 

jj^-mM&Wr&lz^ Z.ftt><DMmrt$->$:&&lzmVttVtZ>ffliL bttt. 
Cyan IC®7, Magenta {C0 8 (a). Yellow IZM 8 ( b ) 
, BlackC@8 (c) &ay#W«fc, Jt«c«J^©fifctCj:S^T V<Z)S 
i£t»lC< ^#3C®###£>;ft,6 0 =fc*>37^ Magenta £ Cyan IC#J 

y # «• s a # - > i±ae^ % m V^ 0 

[0 0 4 6] 

08 (d) l±»^gl:l^Lfe^ 08 (e) ttPBWtt&Mbfc 
^©Hffi^-XOUii&otVxS,, fc£L08 (e) T'tt, «:fciHit/\ 0 #- 
>©#i2/WC£TMfc£ffi&iaytf#fc^1§HCte. ^PgSfIfc#2 5 6&iAtL 
«*WII^*->©#^^K:fflyfd"»6BlltS:— aJM«S-M:6ifc-e 

[0 0 4 7] 

mzMs (a) ~ (d) ©«-ewu nmmmi$2 5 evgmizffifcte^. zcom 
£\ A^mmmijmmmm. nmax + 3 zmz.t=.wr&izi^ i6^e>=bii 
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[0 0 4 8] 

09©M^tt> £ £> lC7\-f ^-f hSPCDA^Jn i = 0 — 3 mm^T'CD-DS'tl^ 
[0 0 4 9] 

[0 0 5 0] 

021? overflow fltJS£*T fce>0R®&15 ®10T'ttJt^|lIS&44^*fjS'r £<, 0 
2©0R®S&15«:, An^l6CD^£-tC overflow -fg#l£ffi:fr-f S<Z>lC*f LT, 010 
©ifc^llIS&46li. ^&l^X#40lC^££;ft£:ffiAh{C«-^T, An^Ah©i 
overflow M-^lSrm^j-r So f©^, 010© ANDEn&17*^<Z>ffi:fr&, 0 

[0 0 5 1] 

r©NAND®5&17^i?><Dffi;t;lC*f LT, 02©#£-T?te, T&2bit£ gJgl&lC-© 
y^TT^fctf, 01O©#J-eii, T^2bitCD^J*;^Til, T&lbit©^jy^T£ 

[0 0 5 2] 

ZL©NANDHIg&17©aiiJ©T&bit©^J»;^TbittS[S:si:-r-5i:. 2*s& % 07© 
MT*BT^feJ:e)lC, PgM$:^-tSMj^i!tlcMlSi-S 0 07©M"t?tts=2(Z)bit 

^jy^rs^MjSbT, 4o( = 2"2)©si^"eMiiiL^*^^«-rs7 2 >f if/i 

Ah = (PWM^)X2*si:bT, m7<Dmmmm26(DmmzlSV 2> Ah- K+ 2©r?# 
— > £ Ah - Ktf>/\°# — Ah ♦ K + 3©At?->$: Ah • K + 10;^->T*fi 
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[0 0 5 3] 

^-:/;i/22©jg^fg#©i:&bit£ LT7 K >J #AlCffi l\T V^#, 010 

T?tt, Jt^ciaiS&45i:^|lIj^47lCi:»;, ^#>l^X#42{C^£bfc|§i'fiie IC*^ 

bt, nc^ e <d#^-ic©*> PWM^^-:/;i/©5§^fS-i§-48tcy Ku^t7t*/ 
hiltt l^*#43JC^)£LT£v^ffi£;&tJ|tL'r£o 
[0 0 5 4] 

3*l£>©^3glC*fbT, 01O<Z)imi&tiU W^X^40©M(Ah)S:16, 1/^X^4 
l<Z)ffi&0, l/$;x#420>li!(e)£l6 % US?* #43©M(po) £8, fctfe^{C@2 

[0 0 5 5] 

ZLtUDmz^ miO<Dm&T*&. Ui?X#4Q<Dm(Ah)*2^ l^*#41©ffi&0 
, UVX942(Dm( e)£24 % l/^X #43tf)<fI(po) £7£-r& Z. ilXu PWM^I&£6 

SI^©^jgt$:4i:-rsri:^^^nT|gT^s„ zcom^izmfc-? j *f 

Mult. 07T*©*iJ&#&lC;J3^T> S*gHfiA^->K^©mmAhS:24lC^J| 

"T £ r £ ic^m "Tig £ *i £ „ 

[0 0 5 6] 

S„ 011TttNAND|lIjS&17©m*<Z)Tfilbitli, iiMif&lC-© y ^TS©T'& < 
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